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[Ram: Ztschr. Elektrochm. 47 (7)3527-535, 19411 

THE VAPQR PRESSWB OF ZMC OVE3 ALUMNUbZINC NUX$. 

(MG;Tbt VAPOB PBESWIRELJ II$ 

2) By A. Schneider and E. K. Stoll . 
( C d c s t i o n  from the gsiser-Wilheln-btitute for &tal Research at Stuttgart.) 

a) Experimental method. 

For the invertigatian of the zinc-vapor presmrer over aluminum-zine alloys, 

ve wod a method tha% vaa basically different from the one that vaa wod i n  the 

precediag aapamicatian, for the determination of the magnesium-vapor pressures. 

The method wed for fhio investigation w w  first described by I. &~rgrearcrs~) and 

vas applied w i t h  a few modifications. Tho method is k e d  on the 

principle (Fig. 1): 

A 

Fig. 1 

Arrangement of *e mea for vapor pressure measuremeats, according to Hrrgreaver. 

A quartz tube thrt is closed in a11 directiom, and at the ends of vhich w6 

find me qucutn tube seal each, for the introduction of e~ theraoaeter, is loceted 

in e resistanee-heated oven. A t  the beginning ef the experiment, t&e wen which 

i a  equipped w i f h  varioua coils (A, B, C) and the tofa1 length of which mQIPlfi fo 

1) Metal-vapor pressures I, a1ee tha precodiq coamtmication. 
2) I) 93. 
3) R. Rsrgreaves, Journ. bet. Metal6 64, 115 (1939). 
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60 x 30 em, i r  adjurted in rueh a ve~r fhsf the bame temperature w i l l  prwsil mer 

the mt&o length of tho q r u r f s  tube Q. SEoaeVhst later, a aine-vapor pros~ure 

vi11 appoar imide ch. wacuatod q&s t u b  Q. This prosnue w i l l  oorreopoad to 

for a rinc-lraper presruro klaace above the alloy, 6 gradually i n c r e u i q  tsap.raiaro 

drop w i l l  bo gonerated over the entire lemgtb of tho quartz ktb4 9, by redwing the 

temperature is the parte C and B ef the oven. Thir rill be continued until such a 

time p. a sinc condomate vi11 form st fh. point T2 of the quarts tnbtt. 

conden8ate w i l l  bo betenmined by muus mf a taleseopic obrenation through a 

horizontal ~ r o s r  hole o f  Ute mum (tiiamter I 10 I). 

This 

TBo h m p e r d ~ r o  of the firsf 

knuwnt 

that of the sine abow tho alloy at  a tatperattwo m i  Tlm 

heating coil B, tho ainc condensate r e ~ l  -in be "chased off," m d  the tomporaturo 

of th. disrppemmco of fb. metallic sine nwy be dotorminod. When a o k s d i l y  

tho raper powwe of the pure sinc a t  a tamperaturo of f is tho bamo (u 

By awitchilrg on cb. 

temperature r w e  tmder investigotioo, on the basir of the partial prersurer of the 

1) pure si=, rt aa avorage or Zp of the absolute vdwr . The vapor porosmre 

1) The p r ~ i r i e n  of the womving valuer is due solely t o  the tamperabare 
coefficienf of tho rinc-vapor pressure. 
of tho taPperatare corresponds; at = Om5 n o  to 2 2.7%; at  P a  = 5 fo 2 
2.a; at  P h  = 30 IBI te  2 1.7$ 

An error of 4 lo C in the determination 
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valuer ef the pure rinc, that hsre beenused for the omhatiom, have boea tsb;en 

froa tho book of fables by Iandol t -B( lrnrrte in-b~e&l  . ‘i) 

b) MesSUring result.. 

The r o d t s  of the vapor presmro dotordprtienr, inlarrrrch aa they cQsLcem 

the zim-vapor pressures that are in a atate of equilibrium, with hoaogeneuw 

hsrr been ah- in 2 mB 3, for 8 first n u r S y e  Fig. 2 6h-8 th. 

vapor prossure cu17.5 for tbe alley. e d m d  u ihnctiona of the hrperature; the 

vapor pres8urer baw been ex+raplated up to tho boiling points. 

by irother~r fer 650 to 800 cen%igradeo, the approxirakly roctilinear dependence 

of the vapor prossaros en tho corporrition of the molten -8. 

Fig. 3 clarifies, 

Sn Fig&48 agd 4b, all experimental results have been compiled in log p l / T -  

Aa long as fhe alloys remain within the area of a m  homogeneous molten diagrams. 

61~18, the individual aeasuring points are located, Vifh great precirion, on m e  

straight line. Bat, bel- the liquidus line, tho vapor pressure curves proaont 

surprising snd striking changes of direetien. 

findings, we have reprosanted in pig. S two characteristic curves of the alloys 

vi% 10 curd *sf sine, per weight, side by side with the diagram of atat. of the 

ryste~n Al-Zn. 

dissociate into a molten PMS that is richer fn rinc, and into the solid ‘fb.ixed 

crystal. 

pressure in the heterogeneau8 tuea of the molten mass +r. 
the result will be zinc-vapor pres~ures that lie on the elongation of the log p-l/T- 

straight line, that had been fouad at higher temperatures for tho homogeneous nom- 

dissociated molten l ~ ~ s .  

For tho interprotation of them 

Vhen tho liquidus line has been pesrred, th.n the molten mfb11se8 

The consequence thereof is a considerable increase of the zinc-papor 

Below the solidus line, 

The diversity of the inclination of the log pl/T-t~trhght 

1 ) L&Pdolb~rnstein=Roth-Scheel, Physikalischchemische Tabellen, Berlin, 1931 
11. Erg.-Ed. p. 1338. 
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- Vapor pressure of pure zinc - 85% of zinc per weight, 
t o  Landolt-Bbnstein, ..,g 

I 

(n Land-Bornskm n Erg Bd. 
2- 85 Gew Yo Zn - 700 At % Zn 
3-70 * 9 -49OAt% 
I+-% . . .-35. 
7-D . . .- 43 I 

8 - 5  * a * - , 7 1  I e 

500 100 1100 
hnp. in "C - . 

Fig. 2, Vapor pressure curves of molten 
Al-Zn masses. 
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4 

In 

Atom%Zn - 

- . -  
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l ine for the homogeneow molton atus and the homogeneous mixed crystal, vhich mat 

be postulated on the basis of the theory, i s  evidently too small to be n o t 4  

experimentally lyy means of t h i s  mthod. Point A in the 

whon the taperattwo vas falling., while point B W ~ L I  megdured while ths tamperatma 

FM rising. ThS.6 means: 

after chronologically brief pausing throu& tho rolidus line, while i n  fhe second 

caae the ~ 0 l i d Y 4 ~ i x e d  cry&al had not yet became dirrociatad following the peasing 

through fh. solidus line. 

change behmon thoro Go points, a t  oferpemtttre that lie. on the aolidur: l b  for 

the prossat concontratien. When we oanrider tho two vapor prernae cu17.s in Pig. 3, 

it besaner dirretly evidomf that the dOVi8tio~ from the roctilinear dour80  of tho 

log pl/T-curve will  increme as the U-contentr ineremet 

fhr- r 

higher aiac-lrrrpor prerrsures can k observed ia the care of low Al-contats. 

temperatures of the solidpr l h  ud liquidus l ine &re t a  be taken from *e pressure 

cumer in the bcrt p 8 8 i b h  agreement with tbt diagram of stab. 

the sbc=vaper prerrure, With whiah the molten 16.8 that is richer ha dac and the 

m i x e d  cryrtal that is p e r  in  sine, aro jointly in a state ef brlmCe, &IS rridcratly 

determired by fB* rt.1t.n mas8 tbrt i 8  richor in she .  

the alloy. art are richer in si-, 1) %e liquidus line presents a r t e e p r  drop, 

whereby the percentagcC of tb0 di88otiation i# being reduced, a d  2) the relatire 

differemor of tho rinc-rspoF presnae rbme fhe hemgeneom aolten IUI are 

decreariag 8s tD0 tinc e b n k a k  inareue, 

w i l l ,  acconaingly, become more admore appuopf ma the J a c  eontesta are decreasing. 

alloy WB. measured 

in the first case, tho molten JEESS vdd not yet homogenized 

The vapor preasnre curvo w i l l  have to prerent a d a n  

*e curve rill pur 

in  tho case mi higher U-eanfants, vhile OSiLJI (L bvint ion tavprd 

'Ih. 

rtris #am that 

s h e ,  taV=d %he rid0 Of 

aagnitordr of' th. dis8ociafion effocf 

1 )  Fig. 6 may sem ts explrin tho dfa#oaiution effect Iit U s  figare, the 

1 )  Cf. V. Schotflg, 
367 

H. Ulich and c. Borlin 1928, P. 363- 
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Zn 20 40 60 80 Al 
@ Gew % AI - 

Pig. 5 

u of fh. .iorprifirn t .  La$ u urn far this c u e  tht fho 

far tho krp.rrtutea T3 a d  T2 are prrtiedly idontical, d m  to o nrll tuperadrrro 

coeffiairnf of 

compoaitiaa y a d  Un -1- u r  

curvw 

nativity. At tbo tauporsture T2, the piud cxyrtal  havimg tho 

tho eomporitian s mmt bo in a atate of 

tamperataro T2, the activiw cum0 f ra  tho peirt C am, by wqy of B to flu p i n t  A, 

will bare to ran parallel te fhr rbsciarr? at fhe k .p . r&uw Tz, 8ll aowontratidar, 

between c rrd y W i l l  hve  the same a c f b i t y  ralw8. 

thereby the aetirity, vi11 bo determinod here--cra if i s  UIlOl in fh. bi-phase 

region-by ohe phese that i s  more volatile, 

%e vapor pressure, ud 

fn cme no dissociation haa taken 

place, the activity valm deferminod by the point H v d d  eorrespoad k tho nllay 

6 
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having (L colapositiaa a? X. 

aa amount tbrt i r  determined by the dirtaaco H. 

harevor, $8 equivalent fa eo increase of the vapor preastue of fh. volati le 

component. And, as a r a t t e r  of ?act, tho vapor pressure i r  am ki@ lib that e? a 

molton mass ham a eoqmsition ef 8.  Accordingly, i n  ea& case, fhe vnpr 

preramro of the moltom autsa, which at a givon temporatwe is in (L .%ate of 

equilibrium wffh fL. mixed crgsfal, w f l l  have t o  be th. detemiaing frcbr fo r  dB. 

abrrolat. magnitude of tho vapor prersure in fh. biphrrre nrea (roltea lliu + r i x d  

cryr td) .  Won t.ho terpenfvre is lowerod M e r ,  to T1, then a homogeneous mixed 

c rysb l  W i l l  bo ?o& with the originally Q I ~  coacentration of x, &tar posrfly 

the s o l i d u  lime. Whoa we amauo OICO pore, ?or tihe make of simplicity, that in 

the case of th is  temprature, bo, no esreatinl chaage o? the activity rill t a b  

place in relation to tho krparature T3, 

have fo bo a vapor prearure the value of waicb w f l l  be deterpined 801ely by the 

temperature coefiicient o t  the vapr prersure, them ve canridor tho w l t i r y  heat 

a t  the 8- time. 

But, the dissociatiaa incremes thir activity r d u e  by 

Aa increase of the ecfivitg, 

thoa the result f o r  thir teeperakin w f l l  

(h tbe basia of these gonerel eonsidoratioacr, Ute caurse of fhe vapor pressme 

curves i n  the bipbue mea (molten pus-rPixed c r y a k l  rich in aluminipn) can be 

interpreted .wily: 

increme of tho  vapor pressure thatis dependent an tho comcoatratium of tho giwn 

alloy 8ad tbat ry be more or l o s s  ispartant; in fhe ewe ef alloys rich in Al, it 

w i l l  lead to fho fametion of a maxiamm ( i s  and 

case of allays rich i n  Al, th is  &IAIIII w i l l  have t o  corn about in the follaViag 

way: Mter the paas.). of the liquid- line, fwo tendencies working in oapoaifo 

directionr will  become efiectivut 1. 

effect o? docreasing tbe prosmure, vhile 2. when the tempera- goes down, tho 

intensity of tho dissociation, i.e., the enricbment ef the molten l l s ~ d l i  vith ainc, 

has fhe o??ect--irpsdirtely below fhe liquidpa liru--of increasing fBe pre88ura. 

a?ter the psssage o? th. liquidus line, we shall find (UI 

of rim per weight). In the 

!he lewcbring sf the terperrrkve hsrr *e 

7 
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Fig. 7 % X -  

Fig. 6 

Activity in tbe biphase region 
of molten ~10~18 and mixed crystal. 

Plotting of the liquidus 
line on the basis of 

measuremen4a. 
~a per weight] 

When, after the rolidas line ha8 beem passed, an alloy haring the initial concen- 

tration appoars once more in the fnrm ef a horogenew nixed cryrkl, then this 

process, vhich reverses the dissociation ink, a molten ma86 that is richer in 

zinc, ami into a mixed crystal that is poorer in dnc, will bring about, in a 

discontinuous umnner, a downward trend of the si=-vapor pressure. As tho figurer 

show, the experimental fiabings are in complete ugreement with the preceding 

theoretical considerations. 

Fig. 7 n a r ~ r  serve aa a quantitative proof of the correctness of the abare 

derivation for the course of the vapor pressure curves in the biphase region. 

f ig .  7, the construction of the liquidus line of the system M-Zn from the experi- 

mentally determined vapor pressure values of various alloys within the biphase 

In 
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region ha8 been represented, 

line have been found in the folluwing way; 

to the individual concontratione were read from the log p-l/T-diagraps for 

homogeneous molten masses between S O 0  and 650' Lpartly by m o w  of extrapolation, 

With their aid, we plotted the isothermal lines as shown in Fig. 7s by 10' steps, 

men we take the pertinentvspor prearure values from the vapor pressure curves that 

have been determined experimentally within the biphase region for certain tempera- 

turea, then the pertinent aoncentratians can be read from the isothermic lines of 

Fig. 7s. These value8 will hrve to belong-in eoaordonce with the cowideratiow 

based on Pig, 6-ta the terrperrkuh8 @f the liquidu8 line for there very coacentra- 

tiom. 

having 5, 10, 30, and 5% of dmc, per veight. !Che agroewst of the temperatures 

of *e liquidtw line u i d  in M a  way with fbe value8 M discevered by mean8 of 

thermic -ysinl) (He, 7b) is very satisiactory. 

The values used in the determination of the liquidas 

The vapor pressore values that pertain 

For the conrtruction, wo nede u m  of the vapor pressure euwes of alloys 

The a d t i m i 8  in the hamgeneow roltea 1 ~ ~ 8 8 8  of the Al-Zn alloys have been 

sUrnmi.aaed m e  more in Fig. 8, on the basis of the me~urements performed, 

meamiring d u e s  baw been rhmm solely for fh. molten state, %n *e form of a log 

p=l/T-di~em. The vapor passure o w e s  w e  practicdly parallel for a1 coxwen- 

tratioms examined, i.e., the rapori.ation heat 02 rim is independent ~i the 

qwU* M tk qluolnium added to the alloy. & Tab18 I, we Bave collpiled the 

value8 of tho sine -per pressures of a8 alloys imestigated, in #e form of a 

nmrerical tabulation, for 3 difiwen% temperature8. 

The 

Ia Table 2, Colup~ 2, the 

A-valuer M ealaulated aaoording to C l s u r i u s - C L a p e y m n  have been presented in  tho 

fonm of a mawrical tabulation. We aay conclude fr- tho coarrdswy of the 

vaporization heat that the partial dxing heat is but slightly different from -roe 

' i ) f .  A. .Bur;Wurdt, Teehnologie der Zinklegiertmgea, If. &lo, Berlin, 1940, 
pp. 4-5, contaim bibliography. 
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Table 1 

Al-Zn. ph-valuer in PP I&. 

--- - ~- 

Table 2 

Fig. 8 

Vapor pressures of 
molten Al-Zn u s e s .  

The 0rd.r sf magnitude msy be emtimated at less fbrn -0.5 kcal, and the endothodc 

nature of +be aixiag heat be eonaidered certain. 

rrporisatioa heat aa measurements for 4410 putid mixing Beat f = & -Ao, Column 
3 of Table 2, u o  within the l iaifr of the mumring preci8ion, which apsotmt fa 

same 2p of +he abroluto amount8 of fho vapor presmtros. 

-0 di?feroncer of th. 

g 

B e  iaothem ef th. retitie raloor (Tablo 3, ? i g D  9 )  aryr bo coswiderod I )  

further irdieatioa of the faet tbat fh. partial mixieg heat &a but 6 1 ;  thy  make 

it quif. evident that here, too, (~11 approximation to Elrroalt’a straight Uno C(YI bo 

oberrod, in accordance with fh. tbeoretical roquiraments, PI tho tc#peraturo 

increrrres. 

teaperatare coefficient of tho activity, mi@% woll be coanoctod w i t h  tho form of 

The d l  negmtivo drfng hest figures that aorrerpond to the d l  

10 



the diegram of rbte of tho Al-Zn y+h,  d t b i n  which no caepopad exists that, 

rill crgstsllise out of tbe  molten flar. 

oi the Ictirie, ue addl hve t o  do withmat au indirett dekrpfmatioa, by 

caXeulo4ha, of fh. integral mixi* hea4 figrues on the buir  of the temperature 

In view e? fb, small tampera- coofficiont 

of 

coeffioimt of tho activity. & t o  aim urd order ef syppikde, -0 e s t h t o  of the 

?&le 3 

100,o 
50,o 
40,O 
33,5 
16,O 
9.34 
4 3  
2,12 

100,o 
70,O 
40,O 
3345 
15,o 
9,34 
4,38 
2,12 

2G,00 
2030 
17.20 
14,38 
0,25 
G,GS 
3,35 
1,86 

235,O 
183,O 
153,O 
125,O 
80,5 
57,G 
29,6 
16,l 

f 0.00 + 4(i5 1 + 765 ' + lOG0 

+2470 
+3776 + 4S50 

1 ,oo f 0,oo ~ 

1,108 + 6.50 1 
1,32, + 913 
1,8S, +I345 
.2,28, +2200 
2,57, +3050 
2,88& +4440 
3,18, +5700 

fird their oxp~resaioa i. tho aurw o f  tho rctivity coefiicirnt., pnrcnrt tho curve 

I ) '& gunlrui, Science Rep. Toh- Imp. Unir. 19, 521 (1930). 
2) In view of the gnat precision of tho present vapor dehnainaticmu, m believe, 

hovever, h t w  may bo perritka to attribute lonser irportmce to  the dab obtained 
b y N . l C a d u i .  

11 
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Fig. 10 

wben i s  teqerature indspondent conntmat. vh.p w - t 8 m r d t s f d  

for tho A b Z n  ry.fee, then YO shall obtain ?er 

Table 4. 

a valw ef 1- 0.5 a# shown P 

1) J. E. Hildebrwad rad N, J. sbaru, Journ. her.  Chan.Soe. 51, 462 (1929). 
2) C?, IC, Jellinok, Lmhrbuch der phyrihalischen & d e ,  vol. N, p. 472 f?. 
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'bra consknoy of th. rrlrrcrr of ?for  terpera-es b e h e n  650 and 800' C is .B goad 

that tho lolton -8.8 in the AbZn 8ysfSr ~wf be designrkd, w i t h  high approxination, 

w regulat concentrsted mixem. 

then 5% is possible t0 ha-, kinetically, 8 clear quantitative picture of how +by 

came inte  existawe'). men A mv~ B -0 the f w ~  ctmpnomts of *e mirtwe, then 

forces are interacting bo$wmen libom, the mire of which depemia on * tomperattaro. 

Vhen *e forces hteract ing between A rpd B rrre of the s a ~ e  siso as a0 slus 

interacting be+ween A ead A or B and B, in tbs ease of the presence of the puro 

caapoaents, fben fL. loweriq of th. raper preasure of th. volatile salrrnt  will 

follow the laws of tho  dilated rolutienrr, io.., the activity values p/pa vi11 be 

locatod on the strai$it l iae  of W t .  In tbis Cads.) ve have a s h ,  for the sake 

of 8hpliCity, that the forcea of the pure c#poa.nfs thrf a m  intoracting between 

A snd A or betwoen B crpd B, have the stme value. ht, f f  fh. forces of attractim 

that are interacting betvom A ra8 B are larger, then fhe consequence thereof w i l l  

be fhpt the energy that vi11 have t o  be brought i n  for tho vaporisation process w i l l  

be l u g o r  thsn the o m  uaded in thr case of the pure subrtarrces. ' h i s  meane th.t 

the lawering of fh. vapor pressure of tho volatile solvent i 6  larger thoa is 

postulated om the buis of Raoultvs equation p/po = #. 

is m i r r d ,  within the activity curves, by a curve that takes i t a  c m e  belaw 

Ihe  state of the solutien 

1) C f .  K. Jellinek, Lehrbuch der phygikalischen Chemia, Stuttgart  1933, vol IV, 
p. 480 if. 

13 



~aot l l t ' s  etraight l ine (%egative" activity curves). If any repti~sire forces 

exist betwen the particles a i  the 8Ohenf uwl the particles of the dissolved 

Substaaee, then we -1 obtain mpositiveu activity curves, 

are located above b u l t ' a  rfraighf line. 

vere incapable of airing vith e m  m o ~ o r ,  then a 8  curve v d d  have t o  be 8 straight 

l ine th.f d d  take if8 course frodm the activity value 1 and run parallel fo the 

abacisr~.  Aa t o  the uxsreilution of the  energetic s ta te  of molten alloy mamses, the 

question is of intenrt, to what extent the compo\mds that are crystalliting out  of 

the molten flow, are parsibly &ill present a8 Buch or dissociated i n  the molten 

flw . 
the hypothesis of the presence of more or less thoroughly Wdisr~ciatedn coapbundr, i n  

molten alloy p ~ ~ . s e s ,  it appears advisable, for the time being, t o  collect a s t e r i d  

which fhe 1-value1 

In *e extreme c-e, i f  the G o  corponenta~ 

1 )  Due t o  tho absence of any experimental data, that might be able to ntgp0x-t 

on the course e? the ect i r i ty  isothenas 

l-----l 

t 600 
OC 500 

400 

300 

Ng - Pb 

NMg -- 
02 04 06 08 10 

r--- 1 

for the molten state. 

I 
l------l 

dcd 04 

02 N a  -* 

02 04 06 08 10 

Fig. 11 

ACfidtie8 of Mg-Pb alloys and o f  c d - p b r l l o ~ r s  
(according to C. Vagner d KO Jellinek). 
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Whon we colapare the activity curve8 that have been found up to t h i r r  time by 

the tu0 of various methods, w i t h  the diagram of state of the biaPry alloys, then 

it will sew fa PI that the form and porition of the activity curves are connected 

w i t h  the curves ef the liquidus liner. 

Fie. 11. 

been reproduced, together w i t h  the pertinent diagrsau of s t a k .  In the Mg-Pb 

system, C, V-er a d  G. b&&hrdtl) havo observed a very pronouncod negatit. 

activity curve. 

deviatien of the activity mluer from Burulf's rfraight line w i t h  the CharaGkr of 

the intermetallic combination b2Pb which originated in the ruSed mass. As it haa 

been degoiutrrted by E. Zintl .ad E. Itairor*), ng2pb cryrtalliees according to tho 

fluorite pattern. According fo Zintl, the crystallo-chemical delieitatian of the 

elements that are 1 to 4 places ahead of the rare gases, from those elemonta that 

are 5 to 7 places ahead of them, is Pcrrficularly clearly visible in the c w e  of 

magnesiar allays. 

finds ita expression i n  +ha oxtrsordinarily r t r w  negative uheraeter of tho 

RLir hypothesis herr been represcwtod by 

In +his Figure, the activity curve8 ef the MpPb and Cd-Pb spterr, ham 

It does not appear Pnjurtified to connect th is  very conaiderablo 

?be pronouncod hetero-polsrity of the campound %l?b evidently 

activity curve. 

On the oaer hapii, when vo campaxe k, it tho activity curve of tho pb-cdl 

sy8Im1, which has been dehrmiaed ky 1L. Jollinek md 0. A. aOrner3), then the 

differonce from tho MpPb system i r  clo~~rlyvirible. Cadmim aad lead fona a 

eutectoid s y s t a  with a teaperattare that lies but a mere 100" C belsw the melting 

points ef the caponeaf.. Despite the fact thaf the experimental temperature o? 

445' C u chosen by K. Jellinek lies sore 200' C above the liquidw lino, fh. 

activity curve present8 a stro41y psitito charucter. ft do08 n O f  appear hp086ible 

tha+ thir fact it4 caMected with tho obsenatien that lead in metallic aystama 

1) C. Wagner aad G. Sbgelhardt, Ztschs. phy8ib.l. Chem, A 159, 241 (1932). 
2) E, Zintl and H. Kaiaor, Ztrrchr. morgaa. allg. Chem. 211, 113 (1933). 
3) KO Jellinek and 8. A. Bomer, Ztschr, phy8ikal Chm. A 152, 67 (1931). 
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(WB, U-Pb, zn-pb) hea a tondency tavrrd being iamiscible. me saee thing is 

true of the conditions found, rccordiqt t o  the Go c d c a t i a n s  montiop6d, f o r  

malten U-Yg a d  Al-lln olloys: the negative uourse of the activity cumre i n  tho 

U-& r y s t a  mi&t  be connectod w i t h  the infermetallic coarpcptppds that coae info 

existence wh.n the molten ~msses of m e d i u a  concontrationrr solidify; 0110 of them, 

Al.&,is supposed to have (L partly heteropolsr character, according fa U. Ikhlingor 1 )  . 
Q1 the other hsnd, no compound w i l l  crgetallim out of molton Al-Zn maaor: the 

activity curve prerreats B wperitireN charscter. 
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Activities d diagrear sf state for alloys of slrccd, Ag-Au, rrd -2% 
to C. Wagner am3 K. Jellinelc). 

awltea maas011 e l t o n  YUS + -3 

In Rga. 12 aad 13, Ohe maaxwing result8 obtained on other aystsrs 01p tae 

basis ef meuat.ephats performed by C. Wagner or K. Jellinek hare been coapilod, i n  

the stme -er of presentation. It m y  be Been clearly fhaf fhe above bypothesio 

of the conuoctitm botwoen tha foam and the position of the aetivity curve on the 

Elektrochem. 46, 627 
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(according h C. W q p w  md EDgelbardt). 
alloy8 Of Bi-?'h, Bi-Sn, d Bi-Ti 

one hand, rad the came of the liquidus line ea tho other had, may be trwferred 

tie these s y s k  witbout my coartraint. Aa to a quantitative evaluation of this 

situation, the Uworeticd bMe8 are a14 yet aroilrslle at thia time. 

In m y  cam, there is not ru yet sqy experimental intimation of the exhtence- 

rppeare that the conaept of mdiuociationH alu, amnot be applied simply .bo polka 

alleya. B.s., P. Dole& ha8 erteblished a theory t o  the effect thrf oay deviation 

of the rctirity rrrlue8 from Raoul t ' r  I# point. to a chaical reactiont negative 

L--CUITO~ are mtppred to ruegest the ionration of sr compound, while po8itive cuw 

are ~pp0r.Q to indicate that the pure corponents are ousoaiated and will dissociak 

when mixed. K. Jell- 1) 8811 pointed out jwtly that We -amption of van-der-Vrll- 

forces alone is perfectly sufficient to explain poritire rad negetire activity 

curve#, jar* aa ve do not falk of chdurl reactfans wheo w camidor the dda+dons 

of the behavior of real gases from the ideal law of guer. lkperimontal data 

1) K. Jelliaek, Lehrbuch der phpikali8Chen Cheaie, Sfuttgart 1933, vol. IV, p. 
484 if. 
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aatually speak strongly against the i d e w  of F. bole&rlek: e.g., tho fact that 

dxtures of liquid nitrogen and argon prorrent positive activity curves 1) 

same rtatemont applies tio a fer tested aeries of molten alloy ma~ses (e.gb, 

-1’) or, aa it has b a n  sham in fhir pper, t o  u-z~). h t  the ir~rpoaeris 

that i n  thore cases (PaLFficuhrly i n  the caae of argon) an aasocistion of the 

&xed componants ii preronf, seem# hardly defemible 

The 

3)  . 
For that remon, it d@t bo sinplor to describe the energetic state of m e l t e m  

alloy muses qualitstively i n  the kinetic raanar as .rrgg.sted abne, rad qurli- 

ta t i re ly  by tihe us0 of UU activifp valuer. llbe experioncrr grthrred up to th is  

time, i-h au foxmation temperatwos snd mixing temperatures are cancernod, ry 

be fitted into t h i s  copcopt, vithouf aqy comtraint, Moreover, e.g., fhe high 

aelting maxims Wt aro characteri.tic for intometallic c#potmds having e 

heteropolar rtructure rad hi@ forartion teaperaturer (we,pb, yp3sb3 and other 

onos) may be inforpreted in the fdfewing vryrr the fercor of rrttractian which 

the molton mass w i l l  already teke plme at these temperakrroa, 

It appoarr, fhereforo, to be s rewardfag task of exporianatal r e s o d  fo 

Ihe alloy8 of magnesium 4 of alkali wtalr uhich hare beem tested ppuficululy 

by E. l t i m t l ,  w i l l  rppou in  +iho foreground, i n  t h i s  connection, iaareuch am the 

1) K. Jelliaek, ibid, p. 485. 
2) K. Je l l imk aad 6. A. Borner, Zfschr. pbysilcel. Chota. A 152, 67 (1931). 
3) I[. iIauiie sad C. Uaper, Iltrolrr. IUektrochem. 46, 160 (1940) atrers, rlro in 

view of tho fad est typical  coordinatioll grids are prermt in relid intormetallic 
compounds, that the concept of the nolecule is not applicable to the liquid phase 
in  alloy ryrtsas. 

4) I.o., at temperaturer that ere Nificiently high above +he liquid- line, so 
that one would hwo to mmmt, ia the c(ue of the abseace ef stronger forces of 
attrection, a t  the nolten polre8 are already very close to the stat0 o? the ideal 
C O I t C S I l t r 8 t . d  iDiXfar08. 
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especially clear i n  their c u e .  

8rrmary 3 L l Y l  
The vapor preanuror of sipc over U-Zn alloys of the entire concentration 

rmgo vere d e k d n d l  by meaaa of a method that is besod OIL fb. principle of fho 

dew-point, and which hr been described in detail. The meaauring remalts wore 

0.dl for tho calculatim of tho actirifiem, of tho froo morgy, ud et the 

vuprisatiop tempertstures. 

concantratod uixturem. 

The Al-Zn mltm PILIIII~S were Shown to be regular 

The n d t a  were dimenr;s.d, with an eye toward the prrible coamctioma 

between the foru o? tho activity curve8 and the l iquidw liner of binary aelten 

metal uixtures. 
& 

We may exprem, at + h i m  p i n t ,  our m p . c i i r  thrnks to the U n i t e d  Alumil~lr 

Stuttgart, Institute for €bysical Chemistry of the Kairer-Vilhelr-Instihata 

for M ~ b l  Research. MoratorJr tor Physical C h d m f r y  aad lSlectro-chcu '.try e? 

the Technical University. 

(bceivod on 13 1941.) 

19 


